Abstract: This study aims to explore how the consumers' intention of adopting SFS Apps can be affected in the current highly competitive and multi-channel business context. A research framework with five hypotheses was proposed to study important relationships between the constructs of social and ranking influence, economic consideration, application quality, functionality of mobile device, and intention of adopting SFS Apps for small retailing business. An empirical test was conducted by using PLS, a second-generation multivariate analysis tool, to analyze survey data collected from 145 SFS App users. Findings revealed that social and ranking influence would significantly and positively affect not only consumers' economic consideration but also application quality. In addition, consumers' intention of adopting SFS Apps was found to be significantly and positively affected by both application quality and functionality of mobile device. However, there was no evidence showing that functionality of mobile device was significantly associated with consumers' economic consideration. The validated research model and corresponding findings can be referenced by small mobile-enhanced retailing business executives and decision makers for making favorable tactics to take advantage of the revolutionary benefits offered by SFS Apps.
Introduction
"Smartphone" has dramatically changed people's daily lives and business landscape. Due to advanced technologies in smartphone computing, storage, and transmission capabilities, people nowadays can take advantage of a global connectivity of a wide range of services through their smartphones in a multimodal pervasive environment. Such advancement not only provides users with attractive convenience and added values but also drives the electronic commerce (e-commerce) evolvement and development for small business. To meet consumers' various needs, many traditional retailing stores (such as McDonald's and Starbucks) have started to utilize various channels of the Internet and attempted to develop their own smartphone-facilitated service applications (SFS Apps) to extend and expand their business boundary by incorporating mobile commerce (m-commerce) activities into their current e-commerce models [1] , [2] .
Such a "mobile-enhanced retailing" approach to providing expanded accessibility, timely updated content, and novel experience to consumers is expected to increase the value for customers in various market segments [3] . Through incorporating SFS Apps into the current business model, business owners not only can distribute timely information to and collect feedback from consumers interactively but also create a new channel to promote retailing products/services, increase sales volume, and serve their customers' various needs. Although computer-based e-commerce systems and architectures have been proposed and discussed in prior studies [4] , there still exist limited prior research devoting efforts to addressing SFS Apps related issues and exploring consumers' intention of adopting SFS Apps in small retailing business context. The validated research model and corresponding findings can be referenced by small mobile-enhanced retailing business executives and smartphone-facilitated service designers for making favorable tactics to take advantage of the revolutionary benefits offered by SFS Apps. The rest of the paper is organized as follows. Section 2 provides the theoretical background and Section 3 describes the hypotheses, framework, and data collection of this research. The empirical study results together with detailed data analysis are shown in Section 4. Section 5 highlights important findings and presents discussions to help recognize and explain the research findings.
Research Background
Advances in technology, enterprises nowadays are allowed to offers a variety of services through smartphones to meet the diverse needs of consumers, these smartphone-facilitated services usually rely on a dedicated application (App) to carry our specific tasks and deliver services requested by users and consumers. By March 29 of 2017, there are around 2,800,000 available Apps in Google Play Store and around 2,200,000 Apps in Apple's App Store [5] . Take Apple's App Store as an example, the statistics show that gaming Apps are the most popular app category and generate more than 1 million U.S. dollars per day, while business apps are the second-most popular category, with a share of 9.88 percent of all active apps [6] . Emerging with the advent of smartphone technology and the popularity of App usage, small retailing business now has the chance to open up a mobile channel to serve their consumers in a more efficient way. By adopting SFS Apps, consumers are expected to receive various benefits such as cost saving, prompt coupon delivery, personalized and location-based services, and enhanced transaction quality, etc.
Research Model, Hypotheses, and Research Method
Under the multi-channel retailing (MCR) environment, a traditional retailer can use the "mobile-enhanced retailing" approach to increase the value for current and new customers in various market segments [7] - [10] . In addition to launching a website and offering services to meet consumers' online information search and purchasing needs, retailers now have a new approach (i.e., using SFS Apps) to conduct advertising and marketing campaigns at low cost. Specifically, this study aims to explore how consumers' intention of adopting SFS Apps can be affected in the current highly competitive and multi-channel business context. The operational definitions for each construct and the hypotheses between each construct are addressed as follows.
Social and Ranking Influence
Social influence has been identified as a key element in affecting people's beliefs, feelings and behaviors [11] . Friends, family members, and colleagues are usually regarded as one of the main sources of social influence. The ranking reflects the evaluation feedback derived from a majority of users/consumers after their adoption or trial for particular products or services. It's very likely that people would tend to or tend not to adopt something based on other people's feedbacks and behaviors (e.g., comments) [12] , [13] .
Economic Consideration
Economic consideration is an important factor not only for companies to operate successful business, but helps consumers to make relatively suitable decisions for adoption specific products/services in the process of evaluation [14] . It's likely that consumers' economic consideration would be affected by other people's feedbacks, and behaviors as well as the ranking scores on the platform. Consequently, our first hypothesis was postulated as follows.
H1: Social and ranking influence has a significant impact on consumers' economic consideration in adopting SFS Apps.
Application Quality
Application quality might be associated with many elements perceived by users, such as response time, usefulness, searching efficiency, information completeness/richness/consistency, compatibility, etc. [15] , [16] , but what a consumer typically cares about is a more integrated perception which consists of accuracy, usefulness, and satisfaction. It's likely that application quality would be affected by social and ranking influence because consumers' comments and feedbacks tend to complete when more people adopt/comment/share it, thus resulting in continuous improvements in application quality. In addition, social influence was found to have significant impact on perceived usefulness in technology acceptance model proposed by Venkatesh et al., (2003) [17] . Accordingly, Hypothesis H2 was posited.
H2: Social and ranking influence has a significant impact on the application quality of SFS Apps.
Functionality of Mobile Device
In prior m-commerce study conducted by Wu and Wang (2005) [18] , it was argued that the cost of adopting m-commerce would significantly and negatively influence the intention of adoption, and the perceived usefulness was found to have significantly positive impact on the intention of adoption. But there was relatively limited research emphasizing on exploring the relationship between the perceived cost (e.g. the cost of smartphone acquisition, monthly subscription fee, data fee, etc.) and the functionality of mobile devices. To explore a plausible relationship between economic consideration and functionality of mobile devices, Hypothesis H3 was postulated.
H3: Economic consideration has a significant impact on the functionality of mobile device.
Intention of Adoption
Consumers might need the adopted SFS Apps with high quality, such as providing a stable connection, user-centric designs, on-demand services, accurate and useful information, etc. Therefore, it was expected in our research model that application quality would have significant impact on intention to adopt SFS Apps. Hypothesis H4 was hence derived.
H4: Application quality significantly influences consumers' intention to adopt SFS Apps. Users tend to regard the essential abilities and capability (such as computing ability, storage capacity, supportive connection standards, type of sensors, etc.) of their smartphones as valuable resources; therefore, some of the users would choose not to download and run the Apps with large size or heavy computing loading, and some of them would simply delete/uninstall the Apps after they have shortly tried them. Based on aforementioned statements, hypothesis H5 was postulated.
H5: Functionality of mobile device has a significant impact on consumers' intention to adopt SFS Apps.
Research Framework, Questionnaire, and Sampling Procedures
According to the relationships between the important constructs described above, a research framework for exploring how consumers' intention of adopting smartphone-facilitated service applications (SFS Apps) in the context of MCR was constructed and shown in Fig. 1 . Based on the research framework and the postulated hypotheses, a questionnaire was developed as the survey instrument to validate the measurement model and test the structural model. Fig. 1 . Research framework.
Empirical data was collected through a questionnaire-based online survey, by posting invitations on e-commerce related news groups and websites to recruit respondents with the experience of using smartphone-facilitated service Apps. The questionnaire was developed from an integrated process referencing the results from the literature review and the research framework. Our approach was modified from the similar method used by Lee and Kim (2008) [19] . Except for the demographic related questions, the questionnaire items were measured using a five-point Likert scale, ranging from "strongly disagree (1)" to "strongly agree (5)". To ensure that the items could be understood and measured validly, a pretest was conducted in a small group. Based on the comments received from the pretest and the findings derived from pretest results, modifications were made to the items before they were used in the formal survey.
Partial least squares (PLS), is suggested as a powerful path modeling tool which requires minimum restrictions on measure scales and sample size, i.e., it can be used to model latent constructs under conditions of nonnormality and small to medium sample sizes [20] , [21] . The second-generation multivariate analysis tool, SmartPLS 2.0.M3 [22] , was used in this study to analyze collected samples and test the measurement model. It is important to assess the accuracy of the measurement model (i.e., the outer model which connects the manifest variables to the latent variables) in terms of the individual item reliability, construct reliability, convergent and discriminant validity of the variables in the model. Following
Empirical Analysis and Results
After a total of 169 respondents were gathered, invalid and incomplete survey results were identified and discarded. Overall, 145 usable copies of the questionnaire were collected and used for analysis. Among 145 usable respondents, 81 (55.9%) were male and 64 (44.1%) were female. Accounting for 98.9%, 142 respondents' ages mainly fell in the range between 16 and 45 years old, matching the main group of smartphone users in Taiwan. Our demographic analysis results also show that 137 (94.5%) of the respondents have experience of using smartphone for more than half a year. As for the experience in using the Internet, 145 respondents (100%) have been surfing the Internet for more than two years, and 121 respondents (83.4%) claimed that they had experience with online shopping for more than ten times. In terms of educational level, 45 (31%) of them were at the postgraduate level, and 100 (69%) were college 
Statistics and Unidimensionality Check
There are three tools available to check the unidimensionality of a block: principal component analysis of the block, Cronbach's alpha (α), and Dillon-Goldstein's rho (ρ) [21] . A block is considered as unidimensional when its Cronbach's alpha value and Dillon-Goldstein's rho (ρ) are larger than 0.7 [21] . As shown in Table 1 , the statistics for this check satisfied the aforementioned standards. Therefore, it was concluded that the unidimensionality of all blocks is supported by the test results from all three tools. 
Test of the Measurement Model (Outer Model): Convergent Validity and Discriminant validity Checks
In this study, all outer loadings were higher than the threshold of 0.7 suggested by prior research [23] . The average variance extracted (AVE) measures can be used to assess the convergent validity of the reflective constructs. All AVE scores in this study ranged from 0.592 to 0.765, passing the threshold value of 0.5 suggested by [24] . Based on our results from the outer model estimation (weight, loadings, and AVE), the discriminant validity of the constructs used in our study was acceptable, since the square root of AVE on each construct was greater than the correlations of the construct with other constructs.
The matrix of loadings and cross-loading for all indicators our study shows that all reflective items have high loadings on their expected constructs and every item loads higher on its theoretical construct than on other constructs, which provides additional evidence of convergent validity and discriminant validity [25] , [26] .
PLS Path Modeling Results: Structural Model (Inner Model)
As the inner model results presented in Table 2 , our empirical results show that the hypotheses H1, H2, H4, and H5 postulated in this study were supported by the empirical results, though the other hypothesis (H3) was not supported. 
Discussion and Conclusion
Through incorporating SFS Apps into the current business model, not only can business owners
International Journal of e-Education, e-Business, e-Management and e-Learning distribute timely information to and collect feedback from consumers interactively but open up a new channel to promote retailing products/services, increase sales volume, and serve their customers' various needs. Motivated by the need to have a better understanding of how consumers' intention of adopting SFS Apps can be affected in the current highly competitive and multi-channel business context, this study proposed a research framework, collected empirical data from 145 participants, and used PLS to analyze the data and validate the framework. Our empirical study results revealed several findings. Firstly, the results suggest that social and ranking influence is an important factor affecting not only consumers' economic consideration but also application quality. A consumer's economic consideration would be affected by the ranking scores as well as his or her friends, classmates, or colleagues. Quality of App would be improved based on consumers' feedbacks, comments, and ranking scores. Secondly, consumers' intention of adopting SFS Apps was found to be significantly and positively affected by both application quality and functionality of mobile device. That implies that both hardware (i.e., functionality of mobile device) and software (i.e., application quality) have positive and significant effect on the intention of adoption. These important findings suggest that social and ranking influence can be considered as the basis of initiating a mutually benefited relationship with their customers. Retailers are suggested to pay more attention to building, operating, and maintaining the possible channels for creating positive social and ranking influence. It would be a promising decision to establish a Facebook fan page for the launched SFS App since Facebook fan pages have been identified as a simple, efficient, and effective tool in maintaining social networks and creating social influence [12] , [27] - [30] . In addition, it is suggested that retailers should take consumers' complaints seriously. These complaints may show up and reflect in SFS App ranking scores. Taking consumers' feedbacks seriously and quickly resolving the issues would help to improve the quality of App, which in turn would influence consumers' intention to adopt retailer's SFS Apps. There are thousands of models of smartphones, and millions of Apps on Google Play and Apple's App Store. Designing a SFS App suitable for various smartphone models becomes a vital challenge. Aforementioned implications together with the validated research model can be referenced by small retailing business managers who are conducting mobile-enhanced retailing strategy and using the SFS Apps as the electronic marketing tool to assist sales and increase profit.
